Other changes in the B. pertussis population include polymorphisms in its antigen genes such as 103 those included as vaccine components (Mooi et al., 1998; Fry et al., 2001; Gzyl et al., 2001) . One 104 such change involves the fimbriae 3 antigen, and the two most common genotypes are fim3A and 105 fim3B. The difference between these two genotypes is a point mutation that resulted in an amino 106 acid change on a surface epitope which is recognized by human serum antibodies present in 107 subjects infected or vaccinated against pertussis (Tsang et al., 2004; Williamson and Matthews, 108 1996) . Therefore, we hypothesize these polymorphisms may be subjected to immune selection or 109 pressure from antibodies present in the human population, and as such they may fluctuate or 110 alternate between different forms over time to evade immune detection. Newer STs will be 111 expected to emerge as a result.
D r a f t 7 124 examine the emergence and prevalence of PRN-negative pertussis isolates in Ontario, Canada 125 over time. Another objective was to examine if there was any association of PRN-status in 126 isolates and their genotype as determined by partial nucleotide sequence of their 127 virulence/vaccine antigen genes (prn, fhaB, fim3, ptxS1, and ptxP The majority of the isolates (399 or 96.6%) were serotype 3; only 11 (2.7%) were serotype 2.
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There was also one isolate (0.2%) typed as serotype 2,3; and two (0.5%) were non-typeable 170 (negative for serotype 2 and 3 antigens). The serotype 2 isolates were found in each year from 
Genotyping
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There were nine sequence types identified among the 413 isolates (Table 2) . However, in one
The majority of the isolates (387 or 93.7%) belonged to either ST-1 (n = 196 or 47.5%) or ST-2 183 (n = 191 or 46.3%). While ST-1 and ST-2 were found in each year of the study period, their 184 relative frequencies changed over time. Besides these phenotypic characteristics, we have also typed the B. pertussis by genotyping. We , 1996) . As such, we expect the Fim3A and 244 Fim3B epitopes to be under immune selection. Our laboratory surveillance data on the temporal 245 distribution of ST-1 (fim3B) versus ST-2 (fim3A) appears to support this hypothesis when ST-1 246 disappears to give way to ST-2 and vice versa (Table 3) . Guris, D., Strebel, P.M., Bardenheier, B., Brennan, M., Tachdijan, R., Finch, E., et al. 1999. 355 Changing epidemiology of pertussis in the D r a f t D r a f t 
